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Objectives : To estimate mumps incidence during the study period
and to evaluate the completeness of case reporting.

Methods : Capture-recapture methods, originally developed for
counting wildiife animals, were used. The data sources were 1) the
National Notifiable Communicable Disease Reporting System
(NNCDRS; 848 cases), 2) the School Health Reporting System,
temporarily administered by the Division of Education (SHRS; 1,026
cases), and 3) a survey of students (785 cases). We estimated the
number of unobserved mumps cases by matching the three data
sources and fitting loglinear models to the data. We then determined

Evaluation of the Completeness of Case Reporting during the 1998 Cheju-do Mumps
Epidemic, Using Capture-recapture Methods

area and age.

the estimated total number of mumps cases by adding this to the
number of observed cases. Completeness was defined as the

proportion of observed cases from each source to the totai of

estimated cases.

Results : The total number of observed cases was 1,844 and the
total number of estimated cases was 1,935 (95% Cl: 1,878~2,070).
The overall completeness was 43.8% of the NNCDRS, 53.0% of the
SHRS, and 40.6% of the survey. However, completeness varied by

Conclusion : Although the completeness of NNCDRS data
appeared higher than in the past, it is difficult to generalize this result.
In Korea, it is possible to estimate the size of health hazards relatively
cheaply and quickly, by applying capture-recapture methods to various
data using a multiple data collection system.
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* notations

L : the logarithm of the expected no. in each
cell(i: st source, j : 2nd source, k : 3rd
source, 1 or 0 : observed or not observed
in each source)

mijk : the expected no. in each cell

u : the logarithm of the no expected to be in all
sources

ui, u2, us : log odds against not appearing in
each source for individuals who appear in
the others(main effect)

wi2, ui3, u23, Wi23 ; interaction terms
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Table 1. Contingency table according to three sources of data
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if observed in SURVEY, ¢ = 0 otherwise ¢=1
mijk : the expected no. in each cell
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Table 2. Demographic characteristics by area
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Area* Cheju Seoguipo Buk-gun Nam-gun Total
Total population® 266,316 84,976 98,417 78,651 528,360
Elementary school'
No of schools 26 16 43 32 117
No of students 24,409 6,778 5,677 5,244 42,108
No of students per school 939 424 132 164 360
Middle school
No of schools 12 7 14 8 41
No of students 12,578 3,799 3344 2,840 22,561
No of students per school 1,048 543 239 355 550
High school’
No of schools 11 6 6 4 27
No of students 14,374 5434 5,072 2,264 27,144
No of students per school 1,308 906 845 566 1,005
Total
No of schools 49 29 63 44 185
No of students 51,360 16,011 14,093 10,348 91,813
* Cheju and Seoguipo are cities. Buk-gun and Nam-gun are counties.
! data from Vital Statistics of “97 population registration, Cheju-do
! data from Division of Education, Cheju-do
Table 3. Demographic characteristics of population by sources*
Variables NNCDRS SHRS SURVEY
Age(years) N=1.246 N=1,064 N=920
mean(+SD) 10.6(16.0) 11.5(%£3.0) 10.8(+2.9)
range 0~82 6~18 6~18
Sex(numbers, (%)) N=1,119 N=1,048 N=899
male S578(51.7) 528(50.4) 465(51.7)
female 541(48.3) 520(49.6) 434(48.3)
Area(numbers, (%)) N=1,259 N=1,063 N=917
Cheju 58(4.6) 162(15.2) 178(19.4)
Seoguipo 406(32.2) 77(7.2) 161(17.6)
Buk-gun 185(14.7) 408(38.4) 526(57.4)
Nam-gun 610(48.5) 416(39.1) 52(5.7)
Date of onset’ N=1.247 =1,047 N=790
median May 1 May 7 May 10
mode Apr 30 May 1 Apr 30
range Mar 3~Nov 26 Mar 6~Jun 21 Mar 6~Jul 12

* NNCDRS, data from Nationally Notifiable Communicable Disease Reporting System; SHRS, data from School Health Reporting System(temporarily administerd by
Division of Education); SURVEY, data from questionnaire survey
! if record has no information on onset, it is substituted with date of reporting
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Fig. 1. Three-source combinations for estimating the size of a population.

Note: *NNCDRS, data from Nationally Notifiable Communicable Disease Reporting
System; SHRS, data from School Health Reporting System(temporarily administerd by
Division of Education); SURVEY, data from questionnaire survey
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Fig. 2. Incidence rates(/1,000) during the study period from each source by area.
Note: NNCDRS, data from Nationally Notifiable Communicable Disease Reporting System;
SHRS, data from School Health Reporting System(temporarily administerd by Division of
Education); SURVEY, data from questionnaire survey
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Fig. 3. Incidence rates(/1,000) during the study period from each source by
school.

Note: NNCDRS, data from Nationally Notifiable Communicable Disease Reporting System;

SHRS, data from School Health Reporting System(temporarily administerd by Division of

Education); SURVEY, data from questionnaire survey
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Fig. 4. Timely distribution by sources.

Note: NNCDRS, data from Nationally Notifiable Communicable Disease Reporting System;
SHRS, data from School Health Reporting System(temporarily administerd by Division of
Education); SURVEY, data from questionnaire survey

Table 4. Log-linear models fitting the data with stratification by subgroups
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Subgroups model residual deviance* df n' Kt (95% CI)
 Tou S wrws 00861 4 LOSART2070)
Area(1) 1,842 1,864
Cheju urz 1.3756 1 214 218(n.a.")
Seoguipo w2 + ui3 1.1522 1 246 263(n.a.)
Buk-gun w2 + u23 0.6913 1 553 554(n.a.)
Nam-gun w2 + w3 2.1756 1 829 829(n.a.)
Area(2) 1,839 1,909
Urban urz + w3 0.1707 1 460 484(472~527)
Rural Lo et 22995 1 1319 . 1425(1,403~1,511)
School ‘ 1,844 1,911
Elementary ur2 + uiz 0.0471 1 1,294 1,351(1,317~1,441)
Mid & High ui2 + ui3 0.4609 1 550 600(583~719)

* devianceO-deviancel, T observed no. of cases, ¥ estimated no. of cases, §profile likelihood interval estimates, | not available due to negative value
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Table 5. Completeness(%) of each source

estimated NNCDRS SHRS SURVEY
Subgroups q " completeness N completeness n completeness
. (%)’ (%) (%)
Total 1,935 848 43.8 : 1,026_ 53.0 - 785 40.6
Area 1,909 844 442 1,001 524 773 40.5
Urban 484 241 49.8 223 46.1 280 579
Rural 1,425 603 423 778 54.6 493 34.6
School 1911 844 442 1,002 524 775 40.6
elementary 1,351 640 474 653 483 554 410
mid & high 560 204 364 349 623 126 22.5

Note : NNCDRS, data from Nationally Notifiable Communicable Disease Repoitinig System; SHRS, data from School Health Reporting System(temporarily administerd
by Division of Education); SURVEY, data from questionnaire survey
* observed no. of cases, T (observed no. of cases) +(estimated K) x 100
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